Rabbit antithymocyte globulin induction and sirolimus monotherapy supports prolonged islet allograft function in a nonhuman primate islet transplantation model.
We reported that rabbit anti-thymocyte globulin (RATG) induction followed by maintenance immunosuppression with sirolimus supports human kidney allograft survival and asked if this combination would promote islet allograft survival in our primate model. Using intra-arterial streptozotocin infusion, we rendered four cynomolgus primates diabetic with undetectable C-peptide levels. Animals were maintained on insulin therapy for at least 1 month, and then islets from mixed lymphocyte reaction mismatched primates were infused into the portal vein. Immediately before the islet allotransplant and for 6 additional days, primates were infused with RATG (20 mg/kg) and given a sirolimus dose to achieve a 24-hr trough level of 8 to 14 ng/mL. The regimen resulted in profound peripheral and lymph node lymphocyte depletion for up to 1 month. Repopulation was gradual thereafter. One primate remained insulin-independent for 169 days and rejected after a sirolimus-dose reduction. Two primates died on day 23 while insulin independent because of wound dehiscence, and a third died on day 30 with high sirolimus levels. Liver sections revealed well-vascularized islets with no signs of inflammation. Using a nonhuman primate islet transplant model, RATG plus sirolimus supports islet survival as long as proper sirolimus levels are maintained, but the therapy is limited by sirolimus toxicity. Our findings suggest that RATG is not toxic for islets and thus may be considered in future clinical trails while recognizing that sirolimus monotherapy, with its difficult-to-achieve therapeutic dosing, may not be sufficient to maintain long-term islet allograft function in an autoimmune environment.